
THE UNITED STATES STORM SIGNAL SERVICE WEATHER 
CHARTS AND REPORTS. 

Many were inclined to regard the establishment of the 
Storm Signal Service as an unnecessary and useless measure. 
It was imperfectly comprehended how it could be of any ser
vice to the country at large. 'fhat telegraphic messages 
could travel faster than thieves, had been fully demonstrated. 

That they could also travel faster than storms, was generally 
believed; but storms were generally supposed to be so erratic 
in their movements, that people were slow to believe that a 
report of a storm raging at Leavenworth. Kansas, could be of 
any practical benefit to New York; or that the knowledge of 
the state of the weather in Muine could be of any service to 
the inhabitants of Florida. 

The reports are, however, 
duily demonstrating their value. 
'rhe usual courses of storms 
are becoming better and better 
defined; their average rates of 
progress are now practically 
determined; and the predictions 
hased upon the study of the 
daily weather charts are gener
ally correct. The weather re
ports now form one of the most 
interesting and valuable fea
tures of the daily newspapers, 
and are looked for with eager
ness by all classes of intelligent 
readers. 

As an i!lf>tance of the prac
tical value of these reports, 
which, however; hardly needs 
any further testimony, we may 
cite the following from the Gar
son (Nevada) Reg'lstM'. That 
journal says, that "on the 19th 
of April, a terrific storm migi
nated in the Rocky Mountains, 
starting southward ; but on 
reaching Corinne,Utah,it turned 
eastward. Its course, as it 
varied, was reported by tele
graph all over the country. 'l.'he 
signal stations on telegraph 
lines are all furnished with the 
weather instruments heretofore 
alluded to, so that when the 
�torm raged north of Corinne, 
and was reported by telegraph 
at Omaha, the report was sent 
no further, as the instrument 
at that point gave no sign of 
its approach. 'rhe moment it 
turned east from Utah, the ba
l'nmeter at Omaha told, more 
surely than the telegraph, that 
the stv1'm was coming,and it was 
telegraphed on to the lakes, 
where the shipping was put in 
readiness to receive it forty-
eight hours before it arrived. 

� ... 

'{ 

'l'hus did this admirable system save life and property by its 
timely warning." 

For the benefit of our readers who are not futly acquainted 
with the method of constructing the weather charts, we ap
pend an engraving of a portion of the chart for April 1,1871 , 
as made out from the reports, at 7.35 A. Mo, in the War De
partment at Washington, and for which we are indebted to 
Dr. J. Mauran, of this city. These reports are transmitted 
over the wires of the Franklin and Western Union Telegraph 

Companies. Around such stations as report" clear," an open 
circle is printed, upon a map previously printed upon tissue 
paper. If the station report "fair," a ring with a transverse 
bar is used to indicate it. "Cloudy" is indicated by a black 
circle. "Rain" by a white circle, with the letter R within 
the circumference. "Snow" by a white circle containing the 
letter S. An arrow crossing the circle indicates the direction 
of the wind, its head pointing in the direction toward which 
the wind is blowing, at the time the report is telegraphed to 
the department. 

Figures are also printed at the respective stations, the first 
group in order showing the temperature of the air in degrees 
Fah., the second group showing the hight of the barometrical 
column, in inches and hundredths of an inch, and the third 
group indicating the velocity of the wind in miles per hour. 
1'he absence of the arrow indicates" calm." 

The maps are drawn to scale, and by use of transfer paper, 
II large number of charts may be simultaneously prepared. 

We have indicated only a portion of the stations from 
which daily reports are received, but have given a sufficient 
number to explain the method. 

One of the most important stations from which reports are 
sent to the Department, is that on Mount Washington. Three 
reports are sent daily from this station, to the War Depart
ment, and three made for the use of the Smithsonian Insti
tute, the latter, however, being transmitted monthly, Only 
one of these daily reports is published in the public prints. 

A correspondent of the Boston Journal, who has visited the 
station, and investigated its workings, speaks of the value of 
the observations, as follows: 

., The general newspaper reader finds, perhape, the most 
interest in the figures relating to the temperature and to the 
vl·locity of the wind, the state of the elements in this exposed 
positill11 often producing most remarkable results in those 
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connections, such as are never reached upon' a lower plane. 
"To the purely scientific mind, however, ·other observa

tions, more especially those relating to the humidity of the 
atmosphere, and to the barometrical changes, are of far 
greater value, although the reports of temperature and wind 
velocity also possess a certain importance beyond their mere 
phenomenal nature. The hygrometer is perhaps lesi! under
stood by the mass of the public than any other meteorologi
cal instrument,yet it is destined to be of the greatest general 
use. By showing the relative amount of moisture in the at
mosphere, the probabilities of rain are denoted, and in con
nection with the hygrometric observations, the barometric 
variations, which are governed by well ascertained natural 
laws, become of value in determining the approach of storms. 

The figures in the daily reports concerning the humidity of 

the application of moisture. The cost of labor so applied 
would therefore be better employed in a larger admixture of 
cement. 

'l'he different modes of using Portland cement in the con
struction of sewers were described; in some cases only as a 
foundation or as a backing for brickwork; in others sewers, 4 
feet 6 inches by 3 feet of concrete, were lined with half brick
work; and in other instances sewers were formed entirely of 
concrete, in the proportions of one of cement to six of sand. 

The cost of this concrete was less than half that of brick
work, but, if rendered inside with cement, it was about the 
same as if lined with half brick-perhaps the cheapest form 
of sewer combining strength with soundness. Sewers and 
culverts of almost any size might be made on this principle. 

Sewers made of concrete, and not rendered inside, though 
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somewhat cheaper, had one 
practical disadvantage in busy 
thoroughfares, inasmuch as 
they required a long length of 
centering, on account of the 
slow setting of the concrete, 
and it was therefore necessary 
that about double the length 
of trench should be open at one 
time. The cost of a concrete 
sewer, 4 feet by 2 feet 8 inches 
was lOs. per lineal foot, exclu
sive of excavation. Under the 
same contract, a brick sewer 
of the same size 9 inches thick , 
cost l(is. 6d. Another concrete 
sewer 7 feet 1 inch in diame
ter, cost 16s., or, inclusive of 
earthworks, side entrances, 
junctions, etc., auout 235. per 
lineal foot. This sewer was in 
some respects exceptional, ill
asmuch as it consisted of little 
more than an arch over a pre
viously existing in vert; the 
lower half was, however, ren
dm'ed with cement or sand, in 
equal proportions, one inch 
thick. Everything being taken 
into consideration, the most 
economical combination was 4t 
inches of brickwork in cement 
and the rest in cOJ'lcrete. An
other sewer, 9 feet by 9 feet, of 
concrete, with a lining of 41 
inches brick in cement was men· 
tioned. 

O CLEAR ® RAIN 

CD FAIR ® SNOW 

• CLOUDY -DAMOWrLIESWHHTIICW.vIb. 
FIrst figures show state of Thermometer. 
�Ilddlc four nKU'" sbow stllte of Barometer. 
Last tlgurcashow vclocJty ofw Ind in mBes per hour. 

Abt'ence of arrow Inc.Uco.tes calm. 

In the construction of the AI" 
bert or South'3rn Thames em
bankment, it was origin::tlly 
intended to form the wall of 
brickwork, with a granite fac
ing; but after about a fourth 
part of the work had been ex
ecuted, 14,335 cubic yards of 
Portland cement concrete, made 

STORM MAP. 

the atmosphere, express the ratio which the amount of vapor 
actually present in the air bears to the amount which the 
air would contain if it were saturated, the point of saturation, 
when the atmosphere can no longer sustain the moisture, 
being taken in all observations as 1 00. Thus, when a high 
percentage of moisture is indicated, reference being had to 
the previous condition of the atmosphere, and to the hight 
of the barometer, the probabilities of rain or snow are surely 
estimated. 

" The correct result is obtained by noting the difference 
of temperature between the dry bulb and wet bulb ther
mometers, which are hung side by side, and applying simple 
tables of calculation. The hygrometer, when used under
standingly, could be made of daily practical benefit to ninety
nine persons out of a hundred-to all,in fact, whose business 
or pleasure depend in any measure on the state of the 
weather. 

"The Mount Washington observations, during the past 
winter, have established the fact that periods of cold and 
storm are indicated, at this a.ltitude, hours in ad vance of their 
arriv!\lll.t the lower plane. They are regarded with great im
portance by the Signal Service Department, although in the 
daily predictions through. the press direct reference may not 
be made to them. A series of observations, extending for 
several years, in connection with other similar observations 
at other elevated points, may be necessary to establish their 
true value, but that they have already an important bearing 
is clearly shown." 

_ ..... -
Portland Cement. 

At a recent meeting of the London Institution of Civil En
gineers, Mr. John Grant read a paper on the above subject, 
in which he observed that concrete made of broken stone or 
broken pottery was much stronger than that made of gravel, 
due, no doubt, partly to the greater proportion of cement ab
sor bed in the latter case, in cementing the finer particles of 
sand, and partly to the want of angularity in the gravel. 

Compression and an increase in the proportion of cement 
alike increased strength. In making concrete bricks of 
moderate size, compression might be applied with advantage; 
but with large masses of concrete, it would be difficult to do 
so, without running the risk of interrupting the process of 
crystallization or setting, which commenced immediately on 

© 1871 SCIENTIFIC AMERICAN. INC. 

in the proportions of six to one, 
at 11s. per cubic yard, were 

substituted for an equal quantity of brickwork, at 30s. per 
cubic yard. 

From the experience already gained in the use of Portland 
cement concrete, there would seem to be hardly any limit to 
the purposes to which it might be applied. It was gradually 
being brought into use in the construction of dwelling houses 
in different parLs of the country, and there was no doubt it 
would be still more extensively employed in the construction 
of docks, piers, breakwaters, and other massive engineering 
works. 

Many experiments had been made in the manufacture of 
bricks of different proportions of Portland cement and sand, 
and these were equal in strength and appearance to most 
kinds of clay bricks. Where coucrete should be used in a 
mass, it was cheaper than when used in the form of blocks, 
and still cheaper than in the form of bricks. In 1867, a 
number of arches were formed with betons agglomeres, by M. 

Coignet, under the steps leading from Westminster Bridge 
to the Albert embankment; also about 40 feet of sewer, 4 
feet by 2 feet by 8 inches, in the Camberwell road. Similar 
arches and sewers were constructed of Portland cement con
crete, and the general result was that the Portland cement 
concrete was both stronger and cheaper than the beton. 

Roman cement, though, from its quick setting property, 
very valuable for many purposes, deteriorated by exposure 
to the air before use; and was about double the cost of Port
land cement, if measured by strength. In making cement 
concrete it would from this seem desirable to spend no more 
time than was absolutely necessary to effect a thorough ad· 
mixture of the cement with the sand and gravel. 

...... -

UNDER the name of palm wool, there is collected in West
ern Australia, a downy substance, which is used for stuffing 
mattresses. The plant, erroneously called a palm, is a zamia. 
From the deep cavity formed by the peculiar growth of the 
axilla of its leaves, which bears, outwardly, a strong resem
blance to the shape of the hot-house pine, wool is got in very 
great quantities, and of a sort so soft and springy, that the 
beds which are stuffed with it may vie with French mattress
es for their comfortable and somniferous qualities, especially 
if the French custom be likewise pursued, of yearly unpicking 
the beds, a nd restoring the elastieity by turning over and 
separating the wool where it may have bC{lomematted uy use 



Manufacture and (Jonsu,nl'tion of Sulphuric Acid 

In (Jannecticut. 

We had the pleasure of visiting the Bridgeport Copper 
and Sulphuric Acid Works, near Black Rock, the other day, 
says the Bridgeport, Conn., Standard, and of examining their 
mode of construction and the process of manufacturing this 
im portan t article of commerce. The works consist of one 
large building, containing the furnaces and condensing 
chamber, another which we will call the refinery, and a third 
where the steam' boiler is locat.ed. The first building con
tains 22 kilns, or' furnaces, and an immense lead tank 130 
feet long, 30 feet wide, and 23 feet high. The sheet lead of 
which it is made cost about $13,000. 

The materials from which the acid is distilled are sulphuret 
ores of iron and copper, from Canada. This ore is broken 
into pieces about the size of stove coal, and thrown into the 
furnaces, where, with two and a half per cent of the nitrate 
of sOlla added, it is roasted, and the sulphur, together with 
all the volatile substances contained in the ore, is carried 
through a large pipe into the immense lead tank where dry 
steam is added, and the vapor is condensed into" chamber 
acid," having a specific gravity of 44 degrees. From thence 
it is carried by a pipe, underground, to the refinery, where it 
is first floated through a series of shallow lead tanks, moder
ately heated, then passed through a succession of glass re
torts, where, by exposure to intense heat, it is brought to 
the required standard of 66 degrees specific gravity, and' ill 
ready for the market. 

Not being previous!y acquainted with the proce�s, we 
were greatly pleased with its unexpected simplicity. These 
works are so situated on a side hill that the acid runs down 
from one building to the other, and clear to the last tank, 
whence it is run into the carboys, thus dispensing with the 
necessity of pumping, lifting, or dipping. 

Mr. Adams, the President of the Company, informs us that 
by the use of this ore instead of sulphur, he gains a pecuniary 
advantage oyer other manufacturers of the acid. The ore is 
dug from a mine in Canada, loaded on the cars at the mines, 
brought down the Connecticut Valley road through Spring
field, and, by means of a short side track, into the factory. 

It costs $10 a tun, landed he,e, for tariff and freight, be
sides the cost of mining, and after being roasted, it is worth 
about $12 per tun for the copper it contains. The capacity 
of these works is five tuns of acid per day. Mr. Adams is 
also the principal owner of three other acid works, one in 
Boston, one in Quebec, and one in London, Canada, and in 
those two last named factories nearly all the sulphuric acid 
used in Canada is manufactured, the whole product of one of 
them, about four tuns per day, being taken by th e kerosene 
oil makers. 

The amount of this acid used in the arts is truly astonish
ing. One factOl'y in this city consumes from fifteen to eigh
teen tuns per month, another nearly the same quantity; and 
if we add what is used by all the iron found eries, the drug
gists, the manufacturers of phosphates, others, and it is 
computed that about 1 ,500 tuns is now used annually in 
Bridgeport. Waterbury uses about the same quantity. An. 
sonia a bw t 900 tuns, and 140 tuns daily are used in refining 
kerosene oil. From these data, some idea may be formed of 
the immense quantity of sulphuric acid annually required in 
the whole counky. 

This company also manufactures that valuable fertilizer 
known as the superphosphate of lime. It is made of ground 
bones, phosphate of lime, guano, potash, and soda salts. 
These articles arc thoroughly commingled, and then about one 
third of their weight of sulphuric acid is added, after which 
the whole mass is dried, sifted fine, and put into bags for 
market. 

This company was organized in July, 18 70, with $85,000 
capital. It has ever since, as we are informed, done a lucra
tive busineEs, and recently increased its capital stock to 
$125,000, when it commenced the manufacture of superphos
plmto, as there is said to be a decided advantage in com
bining the two manufactures. 

_ .... -

Kalctcnr '\Vatcrt'all, DClnal·ora. 

The great Kaietenr fall, recently discovered by Mr. Brown, 
has a clear descent, according to barometrical observations 
taken Rimult.aneously by Mr. Brown at the bottom, and by 
Mr. Mitchell at the top, of 750 feet, Above, the Potaro glides 
smoothly, in a slight depres�ion of the table of conglomerate 
sandstone, and disappears over the edge in a body, which is 
cstimltted at eighty yards in width, and of depth uncertain in 
the center, but shallowing rapidly towards either bank. 
When the fall was discovered in April last, the rocky chan
nel was completely covered, and the stream must have had II, 

width of at least 100 yards. During the sumll).er it dimin
ishes in volume, and, as the Indians state that it continues to 
do so till October, only the central and deeper- portion, about 
one tltird of the whole, thon remains. The best time, there
fore, for a visit, is in the spring, at the end of what appears 
to be the rainy season of this elevated tract. 

As seen by the exploring party who discovered it, nothing 
can be imagined more beautiful than the fall. The central 
portion, which iR never dry, form� a small horseshoe or re· 
entering angle, and tho wat�r in this part preserves it s con
sistency fOl' a short distance from the edge. But everywhere 
else, and here, also, at a few feet from the top, all semblance 
of water disappears; it breal,s up, or blosooms, into fine foam 
or spray, which deecends in the well known rocket-like forms 
of the Staubbach, and similar waterfalls, but multiplied a 
plied a thousand timBS, 'into a small dark pool, over a semi
circular curtain. 

The cavern behind the fall is the home of thousands of 
swallows, which issue from it in the morning, and may be 
seen returning In their multitude at night. The fall itself is 
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one vast descending column, of a fine, dry looking, snow 
white substance, bearing a resemblance in color and consis
tency to the snow of an avalan:he, but surpassing all ava
lanches in size and in the beauty of the forms taken by the 
material as it falls. Rainbows of great splendor were ob
served; one from the front of the fall, in the morning, one 
from the summit in the afternoon: but this last reverted, 
from forming a colored loop or ring, into which the whole 
mass seemed to precipitate itself, and to disappear and dart 
out underneath, black and foaming, at the gorge and outlet of 
the pool.-N ature. 

----------... �.���.� .... -----------

GECMEN'S IMPROVED MALT KILN. 

In the manufacture of malt by the old process, there are 
three things which it is very desirable to obviate, namely, 
tke danger of fire attending the method, the life· killing 
labor undergone by the men in stirring the malt, and the 
large extent of flooring required, which, in cities where 
buildings are expensive and rents are high, becomes a large 
item of expense to tho manufacturer. 

The kiln illustrated herewith not only obviates large fioors, 
danger of fire, and the exhausting labor of malting by the 
old system, but produces a much better and more uniformly 
dried article of malt, with a large saving of fuel. The 
crushing of the malt in handling and stepping about 
over it is entirely obviated, and it is delivered in the best 
condition for the subsequent processes of crushing and 
mashing. 

To dry 350 bushels of good malt it requires, with this 
kiln, one man's labor for one hour and a quarter, while 
with the old kiln, it require the labor of. four men for eleven 
hour�. 

Pi93 

The uuiformity in drying, consequent upon the more even 
distribution of heat through the kiln. is a prominent feature 
of the invention. Its applicability to the drying of many 
other kinds of materials, Buch as fruits, phosphates, etc., 
will become apparent from the detailed description, of its 
parts and operation, which follows. As a grain drier, an 
Illinois grain merchant attests that he has used it for drying 
many thousand bushels of grain with the most entire satis
faction, and we are informed that it dries perfectly 1.000 
bushels of grain per day when working continuously. 

An elevation of the kiln is shown in Fig. 1. The grain or 
malt to be dried is loaded into a car, D, which is moved by 
an endless chain, E, on suitable ways, The car is provided 
with a vertical chute, ext,nding down to three inches from 
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the upper one of a series of horizontal floors subsequently to 
be described. The grain passing through the chute is by 
this means distributed evenly over the upper 11001' to a depth 
of three inches. 

The fioors, C, are made of iron slats; in fact, the entirll 
kiln contains nothing but iron and brickwork. The slats 
constituting the respective floors are connected by a bar or 
rod, like ordinary blind slats, and they mutually overlap 
enough to make the floor continuous when closed. The en 
tire series of slat floors is worked by an endless chain, F, in 
such a manner that they are dumped and closed again, ono 
after the other, from bottom to top, and from top to bottom 
again, the slats of each fioor turning in opposite direction to 
that of the slats of the preceding one, so that whene\"er one 
floor is opened, the next below is closed to receive the grain 
or malt which is dumped upon it. The dumping mechanism 
is more fuDy shown in Fig. 2, where f is the slat rod, F ,  
the dumping chain, and C ,  the slats constitu ting t.he fioors. 

The heated gases of combustion (anthracite fuel bdllg 
used) are led along over and under the fioors, as indicated by 
the arrows; but as they become charged wi th moisture, addi
tional increments of dry heat direct from the furnace arc ad 
mitted through fiues,b, the number of such admissions being 
adjusted to the number of fiues in the kiln, but being gener
ally four or more. 

To operate the kiln, the upper fioor is charged by the car 
The chain, with the dog, on running up, turns each floor 
from the bottom up\vard, and, consequently, dischargee tho 
upper fioor load , and loads the second below. The loaded car 
distributes the malt over the upper fioor as it passes along; 
and the chain, running up, discharges the contents of the 
second fioor on to the third. The second floor being now 
empty, the chain discharges the contents of tho first tioor 
on to the second, and then passes on, and so on until all but 
the lower three fioors are loaded: 'rhe malt then remains un
disturbed for three or four hour

'
s, to dry, after which the 

chain runs through once, dumping the malt from one floor to 
the other, successively, turning it over at the same time. 
As it reaches the two last floors the malt is allowed to reo 
main undisturbed ,for three or four hours, when it is finally 
discharged perfectly dry. 

The kilns might be worked continuously, could the grain 
be grown on the growing fioors fast enough to supply them. 

To facilitate the growing, the manufacturers of the kilns 
have patented and manufactured an apparatus, working on 
the same general principle as the kiln with slat floors, dump
ing in a similar manner, which saves a large area of flooring 

In drying grain, all the floors are first filled, and then the 
kiln is worked continuously, the lower tloor being dumped 
as often as the upper one is filled. 

Small sizes of those kilns, for farmers' use, are made, 
whereby farmers may dry their own grain, thereby prevent
ing mould and growing of damp grain, and often saving 
much loss. 

We are told that grain can be dried upon this kiln for seed 
as well as for exportation. 

A kiln for grain is working in August Schiffer's grain dry
ing establishment at Monee, Ill. One for malt is running at 
John A. Boppe's Brewery, Newark, N. J. Another has just 
been erected at J. F. Barklay's Mill, 99 and 100 North Moore 
street, New York. Those interested may inspect its working 
at either of the places named. The invention is covered by 
two patents, March 13, and Nov. 13, 18GG. Small portable 
kilns are made on the same plan, for various drying purposes. 
Manufactured by the Holeke Machine Company, 528 Water 
street, New York, whom address for further information. 

-.--

(Jo-operatlve Butter llIaklllg. 

We have investigated an 1 watched the syHtem of co
operative butter making with a great deal of interest, and in 
every instance, so far as we know, it has prove. eminently 
successful. There are, however. sundry ditIic.;ulties to be 
overcome in some districts. As yet no really practitable 
method of determining the relative value of milk has been 
hit upon, and in nearly every community there are more 01' 
less careless feeders. Both quality and quantity of butter 
are affected by this circumstance, much more sensibly than 
is the case with cheese. The proJitable flisposal of the 
skimmed milk is a matter of serious import. Near large 
cities having a large foreign population, a considerable sale 
of skimmed milk may, by proper effort, be established; but liS 

yet the greater proportion of it has been worked up into 
skimmed cheese, for which there is but a limited demand; 
indeed the present supply is believed to be quit,e sufficient to 
meet the demand at profitable rates. 

The butter factory at Elgin, Illinois, made sales of un
pressed curds last season to parties in Chicago, wito were e�z
perimenting upon their use in the arts, but with what SI)ecia 1 
application, or to what extent successfully, we arc not in
formed. All things considered, there seems but one course 
to be pursued with the article, and that is to carry it back to 
the farm, and feed it out to calves or pi,as. And to the farmer 
who is not wedded to the absurd theory that he may carry 
off his crops indefinitely WithOllt making any restitution, 
this ought Hot to afford any cliHcollrag'e1ll8nt, for we know 
from aetual experimont that veal 01' young bed or por'k may 
be profitably made from skimmed milk and grain, while a 
very considerable amount of manure may be pmd Ilen,\ .1'01' 
an increa.sed production of butter, veal, and pork next year, 
a result even more desirable ultimately than a·IIY mere in
erease of cash income.-O. IL Blis8, Geol'gia, Ye. 

---

IT frequently happells that painters splash plate, or ot.her 
glass windows when they are painting the sills. When this 
is the case, mel� some soda in very hot water and wash them 
with it, using a soft fiannel. It will entirf'.ly remove paint. 
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